582-1

SO 1L_CONSERVATI ON _SERVI CE

STANDARD AND SPECIFICATIONS

OPEN CHANNEL (FT.)

STANDARD
Definition

Constructing or inproving a channel, either natural or artificial
in which water flows with a free surface.

Scope

This standard applies to construction of open channels or nodification of
exi sting streams or ditches. Design criteria for channel stability and
mai nt enance of floodwater diversions (400), floodways (404), or surface
drai nage, main or |ateral (608), having a drainage area in excess of

1 m2 shall be in accord with this standard for open channels. It does
not apply to diversions (362), grassed waterways or outlets (412),
irrigation field ditches (388), surface drainage, field ditches (607), or
irrigation canals or laterals (320).

Pur pose
To provide discharge capacity required for flood prevention,
dr ai nage, other authorized water nmanagenent pur poses, or any

conbi nati on of these purposes.

Condi tions Where Practice Applies

This standard applies to all earth channel construction or
nodi fi cati on except as noted under "Scope."

It also applies where stability requirenents can be net, where the inpact
of the proposed construction on water quality, fish and wildlife habitat,
forest resources, and quality of the | andscape is evaluated and the
techni ques and nmeasures necessary to overcone the undesirable effects are
made part of any planned work, where an adequate outlet for the nodified
channel reach is available for discharge by gravity flow or punping, and
where excavation or other channel work does not cause significant erosion
fl oodi ng, or sedinentation

Design Criteria

Pl an

Channel construction or nodification shall be according to an approved
pl an prepared for the site. TR-25 shall be used in surveys, planning, and
site investigations for channel work. Design criteria in TR-25 shall be
foll owed, using the procedure best adapted to site conditions.
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In selecting the location and design of channels, careful consideration
shal |l be given to mnimzing water pollution, damge to fish and wildlife
habitat, and to protecting forest resources and the quality of the

| andscape. I n considering requirements for construction and operation and
mai nt enance, sel ected woody plants must be preserved. The overal

| andscape character, prom nent views, and fish and wildlife habitat

requi renents nust be consi dered.

Pl anned nmeasures necessary to nitigate unavoidable | osses to fish or
wildlife habitat shall be included in the project. The quality of the

| andscape shall be maintained by both the I ocation of channel works
and plantings, as appropriate.

The alignment of channel s undergoing nodification shall not be changed to
the extent that the stability of the channel or laterals thereto is
endanger ed.

Capacity

The capacity for open channels shall be deternined according to procedures
applicable to the purposes to be served and according to rel ated engi neering
st andards and gui delines in handbooks. The water surface profile or
hydraulic gradeline for design flow shall be deternined according to

gui delines for hydraulic design in TR-25. The n value for aged channels
shall be based on the expected vegetation, along with other retardance
factors, considering the | evel of maintenance prescribed in the operation
and mai nt enance plan prepared with the owners or sponsors. The required
capacity may be established by considering volune-duration renoval rates,
peak flow, or a conbination of the two, as determ ned by the topography,
pur pose of the channel, desired |evel of protection, and econom c feasibil-
ity.

Cross section

The required channel cross section and grade shall be deternined by the
pl an obj ectives, the design capacity, the materials in which the channe
is to be constructed, the vegetative establishnment program and the
requi renents for operation and mai ntenance. A nininum depth nmay be
required to provi de adequate outlets for subsurface drains, tributary
ditches, or streans. Urban and ot her high-val ue devel opnents through
whi ch the channel is to be constructed nust be considered in the design
of the channel section.

Channel stability

Characteristics of a stable channel are:
1. The channel neither aggrades nor degrades beyond tolerable limts.

2. The channel banks do not erode to the extent that the channel cross
section is changed appreciably.

3. Excessive sedi nent bars do not devel op
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4. @ullies do not formor enlarge because of the entry of uncontrolled
surface flow to the channel

Al'l channel construction and nodification (including clearing and snhaggi ng)
shall be according to a design that can be expected to result in a stable
channel that can be nmintained at reasonable cost. Vegetation, riprap
revetnents, linings, structure, or other neasures shall be used if
necessary to insure stability.

The net hod applicable to site conditions in TR-25 shall be used in
determning the stability of proposed channel inprovenents.

Bankfull flowis the flowin a channel that creates a water surface at or
near the normal ground el evation, or the tops of dikes or continuous spoi
banks that confine the flow for a significant |ength of a channel reach

Channel s nmust be stable under conditions existing imediately after
construction (as-built condition) and under conditions existing during
effective design life (aged condition). Channel stability shall be
determ ned for discharges under these conditions as foll ows:

1. As-built condition. Bankfull flow, design discharge, or 10-year-
frequency fTow, whichever is smallest, but not |ess than 50 percent
of design discharge

The allowabl e as-built velocity (regardl ess of type of stability
analysis) in the newy constructed channel nmay be increased by a maxi num

of 20 percent if:

a.) The soil and site in which the channel is to be constructed are
sui table for rapid establishment and support of erosion-controlling
veget ati on,

b.) Species of erosion-controlling vegetati on adapted to the area and
proven net hods of establishnment are known, and

c.) The channel design includes detailed plans for establishing vegetation
on the channel side slopes.

2. Aged condition. Bankfull flow or design discharge, whichever is
| arger, except that it is not necessary to check stability for discharge
greater than the | OO year frequency.

Stability checks that are flowrelated are not required if the
velocity is 2 ft/s or |ess.

For newly constructed channels in fine-grained soils and sands, the n

val ues shall be determ ned according to procedures in chapter 6 of TR 25,
and shall not exceed 0.025. The n value for channels to be nodified by
clearing and snaggi ng only shall be determ ned by reaches according to
the expected channel condition upon conpletion of the work.
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Appurtenant structures

The channel design shall include all structures required for proper
functioning of the channel and its laterals, as well as travelways for
operation and mai ntenance. Inlets and structures needed for entry of
surface and subsurface flow into channels w thout significant erosion or
degradation shall be included in the channel design. The design also
shall provide for necessary floodgates, water-level-control devices,
bays used in connection with punping plants, and any other appurtenances
essential to the functioning of channels and contributing to attai nment
of the purposes for which they are built. |If needed, protective struc-
tures or treatnent shall be used at junctions between channels to insure
stability at these critical |ocations.

The effect of channel work on existing culverts, bridges, buried cabl es,

pi pelines, irrigation flumes, and inlet structures for surface and
subsurface drai nage on the channel and laterals thereto shall be eval uated
to deternmine the need for nodification or replacenent.

Cul verts and bridges that are nodified or added as part of channe
projects shall neet reasonabl e standards for the type of structure and
shall have a minimum capacity equal to the design discharge or state
agency design requirements, whichever is greater. Capacity of sone
culverts and bridges may need to be increased above the design discharge.

Di sposition of spoi

Spoil material fromclearing, grubbing, and channel excavation shal
be di sposed of in a manner that wll:

1. Not confine or direct flows so as to cause instability when the
di scharge is greater than the bankfull fl ow.

2. Provide for the free fl ow of water between the channel and fl ood

plain unless the valley routing and water surface profile are based on
conti nuous di kes being installed.

3. Not hinder the devel opnent of travelways for maintenance.

4. Leave the right-of-way in the best condition feasible, consistent
with the project purposes and adjacent |and uses.

5. Direct water accunul ating on or behind spoil areas to protected
outlets.

6. Maintain or inprove the visual quality of the site to the extent feasible.

Veget ati on of channel

Veget ati on shall be established on all channel slopes, berns, spoil, and
ot her disturbed areas according to the SCS standard for channel vegetation

(322).
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Operation and Mai nt enance

Pl an

An operation and mai ntenance plan nust be prepared for each channe
system M ninmum requirements for operation, maintenance, and

repl acenent shall be consistent with the design objectives. This

i ncl udes consideration of fish and wildlife habitat, quality of the

| andscape, water quality, mtigation features, nmethods, equipnent,
costs, stability, function for design life, frequency, and tine of year
for acconplishing the work. Detailed provisions of operation and

mai nt enance nmust be made if conplex features, such as water-1|evel-
control structures and punping plants, are required.

Mai nt enance access

Travel ways for maintenance generally shall be provided as part of al
channel work. This requirenent may be nmet by providing ready access
points to sections of the channel if this will permt adequate mainten-
ance in conformance with the operation and nai ntenance pl an

A travelway shall be provided on each side of |arge channels if necessary
for use of maintenance equi pment. Travel ways must be adequate for
movement and operation of equi pment required for maintenance of the
channel . The travelway may be | ocated adjacent to the channel on a berm
or on the spread spoil. In sonme places, the channel itself may be used as
the travelway. The travel way, including access points, nust blend into
the topography, the | andscape, and adjacent |and uses.

Saf ety

Open channel s can create a safety hazard. Appropriate safety features
and devi ces should be installed to protect people and animals from
accidents such as falling or drowning.

Pl ans and Specifications

Pl ans and specifications for constructing open channels shall be
in keeping with this standard and shall describe the requirenents
for properly installing the practice to achieve its intended

pur pose.
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